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ABSTRACT
Insect Consumption of Seeded Rangeland Herbage
In a Selected Area of Diamond For k Canyon, Utah County, Utah

Diane M. Bowers, Master 9f Science
Utah State University, 1976
Major Professor: Austin B. Haws
Department: Biology
This study compares insect and cattle consumption of crested wheatgrass (Agropycon spp.) on a site in Sterling Ranch, Utah County, Utah.
The hypothesis tested is that insect consumption in general, and specifically consumption by Labops hesperius Uhler, significantly reduces total
available cattle forage.
Labops and grasshoppers were probably the major cause of secondary

damage at the study site, while the impact of thrips is unknown.

A detri-

mental impact on range was suggested by the data, as insects consumed forage equivalent to 2.8 animal units per month, while cattle consumed forage
equivalent to 2.1 animal units per month at the study site .

Based on a

grazing fee of $1.60 per animal unit per month, this represents a loss of
$3 . 50 per acre.

Although a low level Labops population was present at the

time of the study, potential exists for this population to reach higher
level s that would cause much higher levels of damage.
Crested wheatgrass, the major vegetation at the study site, is capable of resuming growth in the fall if there is sufficient moisture .

Be-

cause there is only one generation of Labops per year, fall herbage production would not suffer Labops damage, but may suffer damage by other insects that are present in the fall.

(45 pages)
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INTRODUCTION
Grazing lands are vital to the continued economic well-being of
the western livestock industry .

Estimates indicate the livestock grazing

capacity in the western United States had decreased by half or more in
the past century.

Causes of this decline include factors such as excess

livestock and big-game grazing, fire, unfavorable weather, large rodent
populations, plant diseases, man's agricultural activities, and insects
(Hormay, 1970).

The magnitude of the ill effects of insects has only

recently been realized.

Studies of the impact of insect populations on

ran geland indicate insects may damage forage by consumption, weakening
or killing plants, making forage unattractive to livestock, and/or destroying seed (Stoddart, Smith, and Box, 1975).
One insect group of recent concern is the black grass bug complex,
Labops spp . and I rbisia spp.

These bugs are believed to severe ly damage

thousands of acres of range grasses annually, especially if moi s t springs
make abundant forage growth possible, and may render entire range seedings
unfit for forage (Jensen, 1971; Kotter, 1972).

Because such damage adds

to the cost of raising cattle, the black grass bug is considered a major
range pest.
This study was formulated to test the hypothesis that insect forage consumption in general, and specifically consumption by Labops hesperius Uhler, significantly reduces total available cattle forage.

objectives of the study were:

The

l) to determine the effects of insect con-

sumption, and specifically that of Labops, on available herbage, 2) to
learn more about the life hi story and habits of Labops , 3) to observe
the interaction of the Labops population with other insects, and 4) to

provide information beneficial to range users and range management programs .
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REVIEW OF LITERATURE
Utah range 1and
Rangelands, as defined by Stoddart et al . (1975) are areas of
. . . low and erratic precipitation, rough topography, poor
drainage, or cold temperatures--are unsuited to cultivation
and which are a source of forage for free-ranging native and
domestic animals, as well as a source of wood products, water,
and wildlife. {p. 2)
Eighty-nine per cent of Utah, approximately 19,000,000 ha,
ified as rangeland (Nielsen, 1967).

may be class-

The intermountain region, in which

Utah is located, has an arid climate with dry summers and an average
annual precipitation of 350 mm (Keller and Klebesadel, 1973).

According

to Keller and Klebesadel {1973), "The predominance of non-cropland in
the area emphasizes grazing and a livestock-oriented economy."

{p. 486)

Wheat grasses
Wheatgrasses (tribe Hordeae, genus Agropyron ) are important in
western rangelands as they provide early season forage of high nutritional value (Rogler, 1973) .

Of this group, crested wheatgrasses are the

most commonly used introduced grasses for range seedings in the western
United States (Currie, 1970).

Two members of the crested wheatgrass

complex, A. aristatum and A. desertorum, were the predominant grasses
seeded on the study site .

Native to eastern Russia, western Siberia,

and central Asia, these two grasses are hardy, drought resistant, perrenial bunch grasses (Rogler, 1973) .

Like other members of the genus, they

reacr maximum development in late spring or early summer, are semidormant
in hot weather , and can resume growth in the fall if precipitation and
temperature are favorable.

For these reasons, they are classified as

cool season grasses (Odum, 1971) .
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Rangeland pests
Pocket gophers (Thomomys spp.) were the rodents of major concern
at the study area.

Presently, much controversy exists as to the status

of this rodent as a pest of range areas (Stoddart et al . , 1975).

Some

researchers, such as Julander, Low, and Morris {1969), believe pocket
gop hers are detrimental to range in a variety of ways, while others, such
as Ellison (1946), and Ellison and Aldous (1952) believe the rodents to
be beneficial, or at least not primarily responsible for range deterioration s such as erosion .

Turner (1973), Branson and Payne (1958), and

Humphrey (1962) believe pocket gopher activity to be both beneficial and
detrimental .

Apparently , the effects of this rodent vary with location,

vegetati on, size of gopher population, season, and interaction with other
animals in the area (Turner, 1973) .
According to Knowlton {1954), insects attack and damage almost all
important range food plants .

Insects may detrimentally affect vegetation

by consuming forage, weakening or killing plants, making forage unattract i ve to animals, or destroying seed (Stoddart . et al . , 1975) .
Classification and description of the insect
Labops hesperius Uhler (Hemiptera, Miridae) was the pr imary object

of th i s study.

As with other bugs of the genus Labops , it is commonly

re ferred to as a black grass bug, or wheatgrass bug.

A homogeneous group,

Labops i s distinct from related Nearctic genera in the subfamily Orthoty-

oinae.

Holarctic in distribution, the genus is principally found in

northeastern North America and northeastern Siberia.

One species extends

into eastern North Ameri ca and eastern Europe (Slater , 1954).

Uhler (1872) initiated detailed ta xonomic work with Labops , using
specimens collected in Colorado and Montana during the Hayden expedition.
Knight (1922) formulated a key to the North American species of Labops .
A more extensive key, including descriptions of three new species of
Labops , was compiled by Slater (1954) .

Adult Labops , approximately 0.64 em in length, are opaque black
with buff colored wing margins and are distinguished by the bluntly triangular and vertical head, which bears strongly pedunculate eyes extending laterally beyond the margins of the pronotum.

The slender condition

of the third and fourth antennal segments and the strongly dimorphic
hemelytral development are also distinguishing characters .
Figure 1 shows the three species of Labops that are found in Utah
in substantial numbers:

L. heaperius, L. hirtus, and L. utahensis (Haws ,

Dwyer, and Anderson, 1973) .

The latter is more elongate and of greater

average length than L. hesperius and L. hirtus .

Apparently the predomi-

nant species in Utah is L. hesperius, especially at elevations of 1830 2740 m.

It can be recognized by the black legs, grayish prostrate pubes-

cence on the scutellum and the hemelytra, and yellowish markings on the
face and coxae .

Labops hirtus is easily distinguished by the long hairs

on the hemelytra.
Life cycle and behavior
Although the complete life cycles of all species of Labops are not
known, studies of L. hesperius indicate that there are five nymphal instars before the adult stage (Haws et al., 1973; Kamm, 1974; Todd and
Kamm, 1974) .

There is only one generation per year with the insects over-

wintering as eggs for a period of approximately nine and a half months

Figure 1.

Adult black grass bugs
Top: Labops hesperius , the object of the study
Middle: Labops hirtus
Bottom: Labops utahensis

(Brandt, 1966; Todd, 1974) .
site is unknown.

The stimulus for location of the oviposition

Labops eggs , which must be exposed to cold winter temp-

eratures for completion of embryonic development, occur in both green
and dry brown grass stems as well as in non-grass plants (Haws et al . ,
1973; Kamm, 1974).
Labops eggs hatch in spring after snow melt; the exact time is

probably correlated with temperature (Lindsay, 1970; Kamm, 1974).

Obser-

vations by Brandt (1966) and Todd (1974) indicate that each stadium lasts
appro ximately one week.

Mating occurs approximately two weeks after the

adult stage is reached.

The total life span is two to two and one half

months (Brandt, 1966; Todd , 1974).
Although two pairs of wings are present on adults of both sexes,
the ability of Labops to fly has been questioned.

While males have

macropterous metathoracic wings , the majority of females have vestigial
metathoracic wings.

Todd (1974) reported 75% of the females he examined

were brachypterous.

These females are believed incapable of flight.

Macropterous adults, male and female, are potentially capable of flight;
Higgins (1975) and Todd (1974) observed short distance gliding and flight
of 0.3 m or less .
Like other hemipterans, black grass bugs have piercing-sucking
mouthparts often referred to as a beak.

Labops commonly feed on native

and introduced grasses and have been reported on non-grass plants.

In

feeding, Labops pierce the plant cell wall and remove nutrients and photosynthetic material (Markgraf, 1974).

This results in whitish spots ap-

pearing where the beak pierced the plant, thus giving it a mottled appearance .

Studies by Haws et al. (1973), revealed that Labops frequently

feed with their heads pointing to the ground and move progressively from
the tip to the base of the leaf.
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Importance of problem
Black grass bug damage, reported on crested wheatgrass (A. cristatum , A. desertorum ), intermediate wheatgrass (A. intermedium ), blue-

bunch wheatgrass (A. spicatum ), pubescent wheatgrass (A. trichophorum),
quackgrass (A. repens ), smooth brome (Bromus inermis), cheatgrass (B.
tectorum ), orchardgrass ( Dactylis glomerata ), giant wildrye (Elymus
cinereus ), Idaho fesque ( Festuca idahoensis ), barley (Hordeum spp.),

bulbous bluegrass (Poa bulbosa ), Kentucky bluegrass (P. pratensis ), and
Lemmon's needlegrass (Stipa spp.), is of such severity that the situation
in some areas is considered worse than any grasshopper infestation in
Utah (Knowlton, 1966; Jensen , 1971; Hunsaker, 1966).

Heavy infestations

occur during moist spring growing seasons apparently related to abundant
forage growth (Jensen, 1971), and i n pure sta nds of grass (Rathbun, 1969) .
Black grass bug populations may need several growing seasons to reach
critical levels (Gray, 1975).
Investigations of Labops infestations indicate that £ . hesperius
comprises 95 to 99% of the black grass bug infestations on crested wheatgrass on high mountain and range areas (Knowlton and Roberts, 1971) .
This species is widespread ; it occurs in Arizona, California, Colorado,
Idaho, Montana, Nebraska, New Mexico, Oregon, South Dakota, Utah, Washington, Wyoming, Alberta, British Columbia, and the Yukon Territory (Anon.
l966a; Armitage, 1952).
Grasses damaged by Labops infestations are easily recognized by
whitish or yellowish spots on the plants (Figure 2); this feeding effect
gives heavily infested fields a straw-colored appearance, as can be seen
in Figure 3 (Thornley, 1967) .

Leaves damaged while young become brown

and dry (Knowlton, 1966; Jensen, 1971) .

In addition to leaf discoloration,
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Figure 2.

Discoloration of grass caused by L. hesperius

Figure 3.

Area of disco l ored grass at the study site damaged by
L. hesperius

lU

black grass bug feeding is believed to stunt or retard plant growth, decrease seed and hay yields , and reduce palatability of the grass (Anon.
1966a; Anon. 1971; Gray , 1975) .
Feeding injury to grasses by Labops reduces the nutritional value .
During the period of heaviest feeding (adult stage) there may be as much
as a 13% reduction in herbage which is also five per cent less digestable
(Ma rkgraf , 1974) .

Injured plants may resume growth after a black grass

bug i nfestation i f there is sufficient moisture, resulting in "normal"
herbage production (Gray, 1975; Knowlton, 1966; Jensen, 1971; Markgraf,
1974).
Control
Prior to the use of low volume malathion sprays, DDT was used to
control Labops populations with nearly 100% effectiveness (Mattson, 1967).
In a spray test reported by Thornley (1967) using malathion and dibrome,
malathion was found to be as effective as DDT, while dibrome only resulted in a 10% reduction in the Labops population.
The success of a spray program designed to control Labops populations is at least partially dependent upon timing.

The spray must be ap-

plied after most of the eggs hatch but before the adult stage, to ensure
a low Labops population the year following the spray (Lindsay, 1970;
Thornley, 1969).

Spraying with 8 ounces of 95% malathion per 0.4 ha

during the nymphal stage controls the bugs for at least two years (Thompson, 1969) .
Lindsay (1970) questions the effectivenes s of livestock grazing as
a control of Labops populations .

One report indicates heavy late fall

grazing does aid in reducing black grass bug populations (Anon. 1966b) .
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Field burning or removal of a haycrop may also be feasible methods for
reducing Labops populations (Markgraf, 1974).
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STUDY AREA
The study site was a seeded range area on the Sterling Ranch in
Diamond Fork Canyon, located southeast of Spanish Fork , Utah County,
Utah .

Approximately 0.533 ha

in size and at an elevation of 1700 m, the

area contained three major vegetation types:

bulbous bluegrass, a crest-

ed wheat complex, and white top (Cardaria spp . ).
The bulbous bluegrass occupied the southeast corner of the study
area and matured two to three weeks before the wheatgrasses, although
both began growth in early spring while snow was still on the ground .
There were two patches of white top, occupying a total area of appro ximately 50m2 , in the northeast corner of the area .
The predominant vegetation at the site was crested wheatgrass (A.
cristatum); mixed with this was desert wheatgrass (A. deser torum ) at a
density of two to three plants per 25 m2 . A strip approximately 270m 2

along the eastern boundary of the study site was predominantly desert
wheatgrass .

As this strip had a distinct border, it was hypothes ized

that the desert wheatgrass had been used to finish seeding the area when
the supply of-crested wheatgrass ran out .
Mammals encountered in the study area were cattle and rodents.
First observed on June 21, 1975, the cattle herd contained cows, bulls,
and calves.

Pocket gophers were the predominant rodent on the study

site, but Forest Service Pest Control personnel considered the population
level to be insignificant .

In comparison, areas surrounding the ranch

were termed heavily infested with the rodent .
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METHODS AND PROCEDURES
Forage consumption treatments
To study the impact of insect consumption on the vegetation, three
types of areas were used :
Area 1:

Total exclusion of insects, rodents, and grazing animals,

Area 2:

Insects allowed to feed, but rodents and grazing animals

excluded,
Area 3:

Livestock, wildlife, wildfire, and insects permitted a

normal field existence.
Areas 1 and 2 each contained five enclosures and were constructed by the
U.S. Forest Service in December, 1974, after random selection of the
plot locations.

Each enclos ure (Figure 4), built of wire field fence
and metal flashing, was 25m 2 wide and 1.5 m high . The land surrounding
the enclosures comprised Area 3 (Figure 5).
Insecticide treatment
To exclude arthropods from Area 1, Temi k, a granular systemic insecticide approved by the Spanish Fork District of the U.S. Forest
Service, was applied April 19, 1975 at a rate of 187.5 g/25 m2 (75 lb/a).
At the time of application, snow melt and heavy run-off were completed,
but ground moisture was sufficient for activation of the toxicant.

Use

of a spreader was not feasible due to the small quantity of Temik involved
and gusty spring winds, therefore the insecticide was applied by a shaker.
This device, a plastic bag filled with the measured amount of Temik, was
punched with holes and then shaken over the area to evenly distribute
the insecticide .

To aid in leaching of the toxicant into the root zone,

each treated area was raked .
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Figure 4.

Enclosure used for total and partial exclusion plots.

Figure 5.

Land surrounding the enclosures comprised Area 3, the
non-exclusion area.
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Insect populat i on inventories
Insect population samples were obtained by sweeping with a standard 0.38 m diameter beating net (Figure 6).

Twenty sweep samples were

taken every week from May 4 through August 25, 1975, during each of two
time periods:

0830 - 0930 and 1100 - 12QQ M.D.T.

All samples were in a

randomly chosen location in the area surrounding the enclosures, each
sweep sample consisted of twenty strokes back and forth with the net in
a manner similar to the pendulum method described by Ambrust, Niemczyk,
and Wilson (1932) .
Many researchers (Blickenstaff and Huggans, 1969; Cothran and
Summers, 1972; Delong, 1932 ; Gray and Treloar, 1933; Lockwood, 1924;
Saugstad, Bram, and Nyquist, 1967; Turnbull and Nichols, 1966) are of
the opinion that the sweep method does not yield accurate data for critical population comparisons because it is influenced by factors such as
temperature, sun position, wind velocity, and plant size and condition
(Delong, 1932).

On the other hand, the sweep method does provide an easy

es timation of population trends (Beall, 1935; Callahan, Holbrook, and
Shaw, 1966; Hughes, 1955; Saugstad et al., 1967).

Some population sampl-

ing methods preferred to sweeping are the sequential stem analysis, the
pan method, and a suction apparatus.

According to Cothran and Summers

(1972) a combination of methods may be necessary to sample different
life cycle stages.
There were two major reasons for choosing the sweep method over
other population sampling procedures as the primary method in this study .
First, advice received from two other Labops researchers (Kurt Higgins
and Alan Gray, 1975) revealed that the more consistant and accurate
suction method (Johnson, Southwood, and Entwistle, 1957) was so damaging
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Figure 6.

Sweeping method used for arthropod population inventories.
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to the small and fragile early instars of Labops that the sample counts
were not always accurate.

Secondly, use of sampling apparatus that could

not be easily carried, or required more than one person to operate, would
commonly yield inaccurate results as the quick moving black grass bugs
are extremely sensitive to disturbance and sound (Gray, 1975; Thornley,
1967).

Also, supporting the opinion of Fenton and Howell (1957) that the

sweep method is good for locating extremely light infestations, Rathbun
(1969) discovered that the sweep method caught bugs in areas where they
previously were not detected.
Quantification of the adult population was achieved by sampling
with a D-Vac, a suction apparatus (Figure 7).

Preliminary D-Vac sampling

was tried in East Canyon Reservoir (Morgan County) and in the vicinity of
the Tony Grove Forestry Station (Cache County) in June, 1974. A sampling
ring (1.0 m2 ) of 0.5 em sheet metal, 20 em deep, with a beveled edge,
was positioned in the area to be sampled.

The ring provided a constant

area to be D-Vacked and prevented movement of Labops in and out of the
sampling area.

This method necessitated D-Vacking, clipping all standing

grass in the area, and again D-Vacking to collect all insects within the
ring.
The above method was not feasible for this study .

Moving the ring

and positioning the D-Vac disturbed insects, causing them to move to
other areas .

Highly mobile insects, such as grasshoppers, easily escap-

ed while the ring was being positioned.

Such insect movement could have

resulted in collecting higher or lower numbers of insects in an area than
would be otherwise present.
To reduce these problems, the method employed used the funnel of
the D-Vac (0.03 m2 ) as the sampling area. This eliminated the disturbance

18

Figure 7.

D-Vac machine used for quantification of the adult
population.

Labops
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caused by the metal sampling ring.

It also lessened the disturbance

caused by the D-Vac as the machine had only to be moved once for each
sample.

The length of the hose connecting the funnel to the D-Vac

allowed sampli ng away from the immediate area disturbed by the machine.
Using this method, the D-Vac only had to be employed once for each sample
as insects in the area sampled were immediately sucked up and did not
have a chance to hide in the litter.
Twenty random samples, each covering an D.D3 m2 area, were taken
on each of six sampling periods following the sweep sampling during the
period of June 22 through July 14, 1975.

As previously discussed, this

method was impractical for sampling Labops nymphs.
Both D-Vac and sweep samples were kept in paper ba gs until they
could be examined macro- and microscopically.

As a potential existed

for insect body breakage with both methods, each insect head found was
counted as one insect, regardless of whether a body was attached or
not.

As heads tended to break cleanly from the body and remain intact,

this method allowed quick and accurate counting of samples.
Forage production
Analysis of vegetation dry weights indicated forage production.
The samples were obtained on alternate weeks for the duration of the
grass growing season.
chosen 0. 11 m2 areas.

Herbage was clipped at ground level in randomly
A total of twenty clipped samples was taken

from Areas 1 and 2, and ten were obtained from Area 3 during each sample
period.

Kept in paper bags, the samples were allowed to dry and were

then weighed.
for the season.

Area 1 was assumed to produce the maximum average herbage
Subtracting average forage weights in Area 2 from those
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of Area 1 indicated the amount eaten by insects .

Similar manipulation

with Area 3 data indicated the amounts consumed by cattle.
Temik growth responses
If Temik (C H N o s) metabolized to a form making nitrogen
7 14 2 2
available to the crested wheatgrass in Area 1, it presumably would
stimulate plant growth and increase yields.

Such an effect would re-

s ult in erroneous maximum herbage production data.

To determine whether

Temik had any stimulatory effects on crested wheatgrass, a greenhouse
study was conducted.
Two hundred crested wheatgrass plants were grown in ten flats.
Five flats were treated with Temik at a rate of 7.5 g/m 2 (75 lb/a); the
remaining five flats were retained as controls.

The flats, set up in

two rows , alternated Temik and non-Temik flats in checker board fashion.
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RESULTS AND DI SCUSSION
Insect populations
Black grass bugs, grasshoppers (Acrididae), leafhoppers (Cicadellidae), and thrips (Thysanoptera) were the four groups
majority of insects caught.

comprisi~g

the

Accounting for less than nine per cent of

the insects caught were Lepidoptera, Coleoptera, Diptera, Homoptera,
Hymenoptera, Thysanura, and Hemiptera other than Labops.
Thrips were first observed on May 17 .
14 and declined August 18.

The population peaked June

Leafhoppers, first collected on May 4, at-

tained a maximum population on June 14.

After declining sharply, the

population fluctuated between 35 - 100 per sweep throughout the remainder of the sampling period .

Grasshoppers were not observed until May 31.

In the following month the population increased, peaking on July 14.
The population then gradually declined through the end of the sampli ng
period .

Figure 8 illustrates the vario us population trends.
Black grass bugs were first collected on May 5.

At the time the

majority of the bugs were second instars, and a small percentage were
third instars.

Other studies indicate the first stadium is a maximum

of one week, therefore the bugs at the study site probably hatched on
April 26 or shortly t he reafter (Higgins, 1975 ; Todd, 1974) .

The third,

fourth, and fifth stadia each lasted appro ximately one week.

Studies

in New Mexico, southern Utah, and Oregon indicate the same duration for
these stadia (Brandt, 1966; Higgins, 1975; Todd, 1974).
majority of the bugs were adults.

By May 31 the

They were first observed mating on

June 7, the second week of adulthood (Figure 9).

Brandt (1966), Kamm

(1974), and Todd (1974) also report mating occuring the second week of
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adulthood .

The Labops population rapidly declined after reaching a maxi-

mum between May 31 and June 22 of approximately 200 per sweep (Figure 8).
0-Vac data indicated a maximum population of at least l ,900,000 Labops /
0.52 ha .

By July 14 the population had decreased to a near zero level ;

therefore development and reproduction were completed in less than three
months .
Compared with other Labops investigations, the Labops population
level was low.

At Blackett's Pasture, a few miles northeast of the study

site, 900 Labops per sweep were collected (Haws, 1976); Thornley (1967)
reported 1,000 Labops per square foot at Ka nab Creek.

In both these

areas plants were severely damaged and produced little or no seed.
Herbage production
Average grass weights for each of the treatment areas are shown in
Figure 10 .
June 14.

Major differences in average grass weights occurred after
On each sampling day thereafter Areal, the total exclusion

area, produced a greater average amount of herbage than Areas 2 or 3,
primarily insect consumers, and non-exclusion areas, respectively. The
maximum average herbage weights per 0. 11 m2 (1.2 ft 2 ) for Areas l, 2, and
3, respective ly, were : 57 . 1 g on August ll, 41. 7 g on July 14, and 31 . 5
g on June 28 (Table 1) .

The decrease in grass weights on August 25 for

all three areas probably reflects the end of the growing season .

Such

high production in the control plots may have been caused by the absence
of nematodes as well as insects due to the effects of Temik (Union Carbide Corporation, 1975).
The maximum average herbage production data were compared with
data on grassland energetics obtained by Andrews, Coleman, Ellis .• and
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Figure 10 .

Average gras s weights for the three treatment areas and indication of time periods of maximum populations of the four
major insect groups at the study site ..
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Table 1.

Forage production in the three treatment areas.
Average grass 2weights
per 0.11 m (g)

Date
(1975}

Area 1

Area 2

Area 3

Total exclusion of
insects, cattle,
and rodents

Exc lusion of
cattle
and rodents

Non-exc 1 us ion

5/17

13.4

11 .3

12 .2

5/31

17 .4

15.65

15.48

6/14

18.74

18.62

23.99

6/28

49.35

38.14

31.48

7/14

45.58

41.73

29.66

7/28

45.81

33.70

26.27

8/ 11

57.11

37.92

27.85 '

8/25

53.91

37.03

21.96
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Singh {1974) at the Pawnee Site in Colorado by using a conversion factor
of 4. 6 kcal/g.

Production in Area 1, the control area in this study,

was greater than production in the ungrazed area at Pawnee, while production in Areas 2 and 3 was at an intermediate level between the Pawnee
lightly grazed and heavily grazed areas.

These differences may be due

to the differences between the two grasses at the two sites (blue grama
[BouteZoua gracilis ], a warm season grass, was the predominant vegeta-

tion at Pawnee) and the moist spring growing season favoring growth at
Sterling Ranch in 1975.

Comparison supports the field observations.

An analysis of variance showed significant differences at the 5%
level of probability between treatments, time, and the treatment-time
interaction.

These results indicated significant differences in forage

production between the three treatment areas, over the period of time of
the study (actually indicating significant growth in each of the three
areas), and between the study areas through the duration of the study.
An analysis of variance of the data from the greenhouse study showed no
significant difference at the 5% level of probability between the dry
weights of crested wheatgrass treated with and without Temik.

These re-

sults implied Temik did not metabolize to a product making nitrogen
available to crested wheatgrass and indicated Temik did not stimulate
crested wheatgrass growth and yield.

Therefore, production differences

between the field treatment areas were assumed to be primarily due to
animal consumption.

This assumes other factors affecting plant growth

to be the same throughout the study area or negated by random sampling .
Effects of forage consumption
Analysis of the average grass weights for each week indicated the
total possible forage available and cumulative amounts consumed by in-

28

sects and cattle (Table 2) .
June 14 and July 14.

Inconsistencies in the data occurred on

These were probably due to the small sample size

used; a larger sample size would have been possible if the enclosures
had been larger.
Comparison of herbage production in Areas 1 and 2 indicated direct and indirect effects of insect consumption (Figure 9). Major production differences of 10 g/0.11 m2 did not occur until June 28. Before
that date average sample weights did not differ by more than 3 g/0.11
2
m . This decrease may be attributed to grasshoppers and thrips, as the
populations were at peak levels at the time.
nificant role in the effect is unknown.

Whether thrips had a sig-

Bailey {1938) and Hewitt et al.

(1974) believe thrips damage to be minimal and of little economic importance, while Tingey, Jorgensen, and Frischknecht (1972) found that high
populations of some species of thrips may cause considerable damage to
crested wheatgrass.

That grasshoppers would be responsible for reduced

forage production was anticipated as they may remove as much as 43% of
available forage (Stoddart, et al . , 1975).

In his study of Labops ,

Gray (1975) also suspected grasshoppers were responsible for a drop in
forage production .

The data (Figure 10) indicated no direct effect on

forage production due to Labops as there was no major difference in production levels between Areas 1 and 2 when the Labops population reached
its ma ximum .

Yellowing of the grass due to Labops feeding did occur

{Figures 2 and 3) .
Sequential insect l i fe cycles prevented determination of indirect
consumption effects by any particular group .

Large Labops populations

may cause stunting of plants due to feeding removal of cell contents, ineluding photosynthetic material (Gray, 1975; Markgraf, 1974).

Visual ob-
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Table 2.

Amounts of for age consumed by cattle and in sects at th e study
site
Amounts of forage consumed
by insects

Amounts forage consumed
by cattle

Date
1975
g

% of total

22.72

6.66

13 . 49

3.85

8.44

12.07

26.48

7/28

12 . 11

26.44

7.4 3

16 .21

8!11

19.19

33.60

10.07

17.63

8/25

16. 88

31 . 31

15.07

27.95

g

% of total

5/17

2.1

15. 67

5/31

1. 75

10.06

6/14

0.12

0.64

6/28

11.21

7/ 14
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servations indicated plants in Area 1, total exclusion, were taller than
those in Areas 2 and 3, primarily insect consumers and insect and cattle
consumers respectively; this may be attributed in part to Labops.

The

extent of such a secondary effect, if it occurred, could not be determined from the data, due to the large number of grasshoppers present after
the black grass bugs died in mid-July.

Potential plant recovery (Gray,

1975; Mills, 1941) from secondary Labops damage was indeterminable for
the same reason.
Recovery from the effects of forage consumption by cattle and in sects did not occur as production in Areas 2 and 3 never attained the
levels of Area 1.
production .

These results also indicated insects reduced primary

Analysis of the data showed that cattle ate a total of 26 -

28% of the total available herbage, while insects consumed a total of
31 - 34%. Thus, if insects had been controlled, approximately twice as
many cattle could have been on the area.
The animal units per month (AUM's) lost due to insect consumption
were calculate d based on the size of the area infested, the maximum consumption per unit area by insects, and the AUM equivalent . Respectively,
these were: 5,200 m2 (1.3 a) infested, 19.19 g/m 2 (0.014 lb/1.2 ft 2 )
maximum cons umed by insects, and 327,200 g/AUM (720 lb/AUM) (Stoddart et
al., 1975).

Similar ca l cu l ations were done for cattle consumption.

It

was not possible from the data to account for the reserve plant material
eaten by insects that would not be eaten by cattle.
forage equivalent to 2.8 AUM was
equivalent to 2.1 AUM was

The results showed

consumed by the insects, and forage

consumed by the cattle at the study site.

These results can be used to determine the economic impact of insects on rangeland.

In 1971, 5,000 acres of reseeded rangeland in the
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Dixie National Forest were se verely damaged by Labops (Jensen, 1971 ).
Using insect forage consumption equivalent to 2.8 AUM/0.52 ha

and a

grazing fee of $1.60/AUM, thi s represented a loss of approximately
$17,600.

3L

CONCLUSIONS
Development and reproduction of Labops hesperius at the study
site lasted approximately three months, with each of the nymphal stadia
lasting approximately one week.
hood .

Mating occurred the second week of adult-

These observations concur with those of Brandt (1966), Higgins

(1975), and Todd (1974) .

Spray ing to control Labops populations sho uld

be used after eggs hatch and before the adult stage.

This method will

control the population before the egg laying stage, thereby ensuring a
low population level the following year.
Lack of grass recovery at the end of the growing season indicated
indirect insect damage .

Labops and grasshoppers were probably the major

cause of secondary damage at the study site, while the impact of thrips
i s unknown .

A detrimental impact on range was suggested by the data as

insects consumed forage equivalent to 2.8 animal units per month while
cattle consumed forage equivalent to 2.1 animal units per month at the
study site.

Based on a grazing fee of $1.60 per animal unit per month,

this represented a loss of $3 . 50 per acre.

Although a low level Labops

population was present at the time of the study, potential exists for
this population to reach higher levels that would cause much higher
levels of damage (Gray, 1975).
Crested wheatgrass i s capable of resuming growth in the fall if
there is sufficient moisture.

Because there is only one generation of

Labops per year with the bugs dead by August, fall herbage production

would not suffer Labops damage, but may suffer damage by other insect
groups that are present in the fall.
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Appendix A
Total numbers of insects caught by the sweep method
Date
(1975)

Number
of
sweeps

Labops

Grasshoppers

Leafhoppers

Th rips

Others

5/4

18

200

0

0

ll

5/10

20

10

0

0

4

5/ll

20

137

0

0

8

5/17

20

644

0

ll

6

55

5/18

20

1679

0

0

0

14

5/31

20

1530

0

4

4

28

6/l

20

4868

ll

100

13

6/7

20

1882

4

37

217

57

6/8

20

3208

4

26

44

50

6/14

20

4122

17

181

1066

178

6/15

20

4145

19

491

646

183

6/22

20

3292

15

63

511

170

6/28

20

719

21

54

1014

1 3~

6/29

20

276

24

70

748

132
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AEEe ndi x A, continued
Number
of
sweeps

Labops

7/5

20

12

16

37

1120

226

7/6

20

25

35

37

856

123

7/14

20

55

62

1183

242

7/ 15

20

33

59

799

144

7/21

20

13

55

416

87

7/ 21

20

15

52

457

156

7/28

20

0

14

136

1076

253

7/29

20

0

15

68

395

98

8/4

20

0

9

71

353

152

8/4

20

27

75

526

246

8/ 11

20

8

71

575

206

8/ 11

20

16

76

925

421

8/18

20

17

65

548

267

8/18

20

0

13

80

459

216

8/25

20

0

12

34

26 1

58

8/25

20

0

9

50

371

78

Date
(1975)

0

0

Gras shoppers Leafhoppers

Thrips

Ot hers
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Appendix B
Total numbers of insect s caught by the D- Vac method
Number
of
samples

Labops

Grasshoppers

Leafhoppers

Thrips

Others

6/22

20

277

6

16

43

28

6/28

20

158

4

9

3

31

6/29

20

147

12

7/5

20

63

7

18

82

7/6

20

13

13

8

82

7/14

20

164

3

6

47

Date
(1975)

59
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Appendi x C
Total

dr~

weights of clipped herbage
Area 1
Cont ro 1

Area 2
Insects present;
cattle and
rodents excluded

Area 3
Insects, cattle
and rodents
present

(g)

(g)

(g)

63 .4

49 . 5

81.8

5/1 8

70.6

63.5

40.6

5/31

86.4

80 .5

77.8

87.6

76.0

77.0

6/14

91.7

79.4

127.5

6/15

95.7

106. 8

112 . 4

6/28

266.8

205.5

169 .4

·Date
( 1975)

5/ 17

6/1

Number
of
samples
oer area

5

5

6/29

5

266.7

175 .9

145.4

7/14

5

206 .3

186 .4

132 . 4

7/15

5

249.5

7/28

230.9

164.2

227.4

147.4

118.2

7/29

5

230 . 7

189 . 6

144 .5

8/11

5

283.8

184.6

145 .6

8/ 11

287.3

194.6

132.9

8/25

276.7

186.3

134.5

8/25

262.4

184.0

85. 1
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Appendix D
Analysis of variance of forage data
Source

Degrees
of
freedom

Treatment
Time

Sum of squares

Mean squares

7 '760 .11

3880.06

34.34 *

28,570.61

4081.52

36.12 *

Treatment-Time

14

6,979.65

498.55

4.41 *

Plots-Time

96

10, 847 . 86

113.00

1.3

Error

120

10,478.02

87.17

Total

239

64,636.25

* Significant at the 5% level of probability
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Appendix
Total grass dr;t weights in greenhouse stud,Y of Temik effects
Date
(1975)

Number of
plants sampled
per area

Temik treated
plants
(g)

Non-treated plants
(g )

0.1102

0.1194

0. 1054

0.1353

0.1373

0.1468

0. 1288

0.0970

0.1452

0.1996

10/3

0. 2887

0. 2905

10/10

0.2649

0. 2227

8/ 29

5

9/5
9/12

5

9/19
9/26

5

10/17

5

0.3166

0.4686

10/24

5

0.4627

0.4523

0.3915

0. 3370

10/31
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Appendi x F
Analysis of variance of greenhouse study data
Source

Degrees
of
freedom

Treatment

Sum of squares

Mean squares

0.0001

0.0001
0.0014

Error

98

0.1404

Total

99

0.1405

'*No significant difference at the 5% level of probability

0.0970 NS*
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